Research on the association between high commitment Human Resource (HR) practices and work-related outcomes at the individual level rarely focuses on age differences. To fill this knowledge gap, a meta-analysis has been conducted to examine how the relationships between the availability of high commitment HR practices, as perceived by employees, and affective commitment and job satisfaction change with age. Drawing on Selection, Optimization, and Compensation (SOC) theory and on Regulatory Focus theory, we identify a bundle of maintenance HR practices and a bundle of development HR practices, and hypothesize that the association between maintenance HR practices and work-related attitudes strengthens with age, and that the association between development HR practices and work-related attitudes weakens with age. Our meta-analysis of 83 studies reveals that, in line with social exchange and signaling theories, employees' perceptions of HR practices are positively related to their work-related attitudes, and that calendar age influences this relationship largely as expected. These results are discussed in light of the above mentioned theories. relationship between HR practices and commitment differs for workers in different life or career stages. This meta-analysis aims to fill this knowledge gap. In line with the lifespan approach of the Selection, Optimization, and Compensation (SOC) theory (Baltes, Staudinger, & Lindenberger, 1999) and the social psychological Regulatory Focus theory (Higgins, 1997) , we argue that employee needs, and thus the utility of HR practices, change with age. Therefore, we would expect the associations between HR practices and work-related attitudes to also change with age. Before presenting specific hypotheses on the moderating effect of age, we will discuss the relationship between HR practices and individual work-related outcomes.
Introduction
Since workforces are aging across the world (OECD, 2005) , and older workers can be of great value to their companies (Ng & Feldman, 2008) , organizations should reconsider their organizational policies and practices in order to encourage older workers to remain engaged and active members of the workforce (Barnes-Farrell & Matthews, 2007) . However, little is known about the influence of age on the association between Human Resource (HR) practices and individual worker outcomes. Only two previous studies (Conway, 2004; Finegold, Mohrman, & Spreitzer, 2002) have examined how the 2000). These theories propose that high commitment HR practices have an effect on employees by supporting them, or by functioning as ''signals'' of the organization's intentions toward them. More specifically, these theories propose that perceived organizational support will result in greater affective attachment and stronger feelings of obligation toward the organization (Shore & Wayne, 1993) . In this line of reasoning, the general assumption is that individual workers will view high commitment HR practices as a personalized commitment to them, an investment in them, and as recognition of their contribution, which they then reciprocate through correspondingly positive attitudes and behavior toward the organization (Hannah & Iverson, 2004) .
Since previous studies have shown that perceptions of organizational support are positively related to affective commitment to the organization (Eisenberger, Fasolo, & Davis-LaMastro, 1990; Shore & Wayne, 1993; Wayne, Shore, & Liden, 1997) and job satisfaction (Eisenberger, Cummings, Armelo, & Lynch, 1997) , we focus on these two work-related attitudes. Affective organizational commitment (which we will refer to as ''affective commitment'') has been defined as the emotional attachment to, identification with, and involvement in the organization (Allen & Meyer, 1990) . Job satisfaction has been defined as an affective attachment to the job, or as an emotional state resulting from the evaluation or appraisal of one's job experiences (Locke, 1976) . Hence, while job satisfaction and affective commitment both refer to affective states, or feelings employees may have, the objects of these feelings differ: affective commitment refers to feelings toward the organization, and job satisfaction refers to affective feelings toward the job or work role (Hulin, 1991) . Another distinction between affective commitment and job satisfaction, according to Porter, Steers, Mowday, and Boulian (1974) , is that it takes longer for employees to determine their level of commitment to an organization than their level of job satisfaction. As a consequence, affective commitment is longer term and more stable than job satisfaction (Tett & Meyer, 1993) . Although affective commitment and job satisfaction are distinct concepts, they are both expected to be positively related to high commitment HR practices.
Hypothesis 1a: High commitment HR practices are positively related to affective commitment.
Hypothesis 1b: High commitment HR practices are positively related to job satisfaction.
High commitment HR practices, affective commitment, and job satisfaction: age as a moderator Based on both the lifespan SOC theory (Baltes, Staudinger, & Lindenberger, 1999) and Regulatory Focus theory (Higgins, 1997) , we expect that employee needs, such as the need for growth or security, and thus the utility of high commitment HR practices will change with age. Furthermore, since social exchange theory proposes that employee reciprocation is related to the utility or value of high commitment HR practices to them, the associations between these high commitment HR practices and work-related attitudes will also change with age (see also Finegold et al., 2002) . Adopting a similar line of reasoning, Gong, Law, Chang, and Xin (2009) proposed that the intensity of middle managers' needs determines the nature of their commitment, as a repayment, to the firm.
Only two studies have examined this moderating role of age in similar associations. Conway (2004) studied whether the relationship between HR practices and commitment changes with career stage, and found that broad training (to support employability) was more strongly associated with affective commitment in the older age (>41) group than in the middle (31-40) and younger age (<30) groups. Finegold et al. (2002) examined whether those elements of the employment relationship that predict commitment and the willingness to change companies varied significantly with age. They found that satisfaction with job security was most strongly linked to commitment among older workers, whereas satisfaction with opportunities to develop skills and having one's salary linked to individual performance had a stronger negative relationship with intention to leave among individuals aged under 30.
While these studies operationalized age as either life stage or career stage, our meta-analysis focuses on aging, and therefore operationalizes age as a continuous variable. Aging refers to changes that occur in biological, psychological, and social functioning over time (De Lange, Taris, Jansen, Smulders, Houtman, & Kompier, 2006; Settersten & Mayer, 1997; Sterns & Miklos, 1995) . Aging involves both personal gains and losses, such as gains in general knowledge and losses in physical abilities (Kanfer & Ackerman, 2004; Warr, 2001) . Since SOC and Regulatory Focus theories address how people cope with gains and losses over their lifespan, these theories seem appropriate for formulating hypotheses on the moderating role of age on the association between high commitment HR practices and work-related attitudes.
SOC theory (Baltes et al., 1999) defines successful lifespan development as the conjoint maximization of gains and minimization of losses. Further, SOC theory proposes that the processes of regulating development that aim to maximize gains and minimize losses involve selecting outcomes, optimizing resources to reach those desirable outcomes, and compensating for the loss of outcomerelevant means (Baltes et al., 1999) . Similarly, Regulatory Focus theory is concerned with how people achieve pleasure and avoid pain in different ways (Higgins, 1997) . Higgins distinguished between self-regulation with a focus on promotion, and self-regulation with a prevention focus, and proposed that aspirations and accomplishments (i.e., optimization) involve a promotion focus, whereas responsibilities and safety (i.e., compensation) involve a prevention focus. Moreover, Higgins argued that needs for growth and development induce a promotion focus, whereas security needs induce a prevention focus (see also Brockner & Higgins, 2001; Kluger, Stephan, Ganzach, & Hershkovitz, 2004) .
Since the above-mentioned losses (for example in abilities) specifically occur in older age, SOC theory argues that the allocation of resources aimed at growth (i.e., optimization) will decrease with age, whereas the allocation of resources used for maintenance and regulation of loss (i.e., compensation) will increase with age (Baltes et al., 1999) . This proposition is supported by Freund (2006) who found that the regulatory focus shifts from being primarily on promotion in young adulthood to one on maintenance and prevention in old adulthood (see also , Ebner, Freund, & Baltes, 2006; Kanfer & Ackerman, 2004) . As a result, the needs for self-actualization or growth are likely to decrease with age, whereas security needs are likely to increase as workers age. In a similar vein, Rhodes (1983) found that employee needs change with age: needs for security tend to increase with age, and there was also some support for a parallel decrease in the need for growth.
As already mentioned, these changing employee needs affect the utility or fit of high commitment HR practices. Kinnie, Hutchinson, Purcell, Rayton, and Swart (2005) , for instance, found that workers with different needs respond differently to the HR practices they experience, and that this is linked to their affective commitment (see also needs-supplies fit; Piasentin & Chapman, 2006) . Hence, the agerelated changes in needs will influence the utility or fit of high commitment HR practices and, thus, the relationship of these HR practices with affective commitment and job satisfaction.
Bundles of high commitment HR practices
In order to formulate hypotheses on the effect of high commitment HR practices on employees of different ages, we categorize these practices into theoretically meaningful HR bundles. According to MacDuffie (1995) , HR bundles should consist of interrelated and internally consistent HR practices built around an organizational logic (see also Guest, Conway, & Dewe, 2004) . In line with Toh, Morgeson, and Campion (2008) , we distinguish between bundles of HR practices by the shared goals of the specific HR practices. SOC theory (Baltes et al., 1999) proposes various goals in lifespan development to which individuals can allocate their resources. These lifespan goals are often ''translated' ' (e.g., Ebner et al., 2006) into goal orientations with a focus on either promotion or on prevention as distinguished by Regulatory Focus theory (Higgins, 1997) . Drawing on these theories, we therefore distinguish two HR bundles: Development (promotion) and maintenance (prevention) high commitment HR practices.
Based on the definitions of promotion and prevention in Regulatory Focus theory (Higgins, 1997) , and of growth and maintenance in SOC theory (Baltes et al., 1999) , we conceptualize maintenance high commitment HR practices as those related to protection, safety, and responsibility that help individual workers to maintain their current levels of functioning in the face of new challenges, or to return to previous levels after a loss (such practices include job security and flexible work schedules); and development high commitment HR practices as those related to advancement, growth, and accomplishment that help individual workers to achieve higher levels of functioning (e.g., training and internal promotion). Similarly, Gong et al. (2009) distinguish between a performance-oriented HR subsystem, which focuses on developing HR and providing motivation and opportunities for the productive use of such resources, and a maintenance-oriented HR subsystem, which focuses on employee protection and equality. Additionally, Kuvaas (2008) defines the perception of developmental HR practices as the degree to which employees perceive that their developmental needs are being supported by the organization's HR practices.
Since goal focus and employee needs are expected to change from a goal focus on promotion and growth needs in young adulthood to a goal focus on maintenance and prevention, and security needs as one ages, we expect the relationships between high commitment maintenance HR practices and workrelated attitudes to strengthen, and the relationships between development high commitment HR practices and work-related attitudes to weaken, with age. However, some earlier studies have found curvilinear effects of age on the associations between HR practices and commitment (Conway, 2004; Finegold et al., 2002) . In these studies, the rationale for curvilinear effects of age was based on Super's (1957) career stage model. In this model, employees pass through four stages in their career. First, employees pass through the ''trial'' stage, in which their primary concerns are to identify their interests and capabilities and to define their professional role or self-image (Ornstein, Cron, & Slocum, 1989) . Subsequently, in the ''establishment stage'', employees are concerned with moving upward and mastering their identified area of interest. In the subsequent ''maintenance stage'', employees hold on to their earlier achieved accomplishments and try to maintain their self-concept; and finally, in the ''disengagement stage,'' employees begin to detach from the organization and to develop a new selfimage that is independent of career success. Thus, employees are most concerned with development and growth in the second, establishment, career stage, and with security and maintenance in the earlier, trial, and later, maintenance and disengagement, career stages. On this basis, development high commitment HR practices will be more important for employees in the middle career stage of establishment, and maintenance high commitment HR practices will be more important for employees in their early or late careers.
In sum, although both life span and career stage theories suggest that older workers are more concerned with maintenance and less with development, these theories contradict each other with respect to younger workers; life span theories propose that younger workers are more concerned with development and less with maintenance, whereas career stage theories propose the exact opposite. This implies that the association between maintenance high commitment HR practices and work-related attitudes may either first decrease and then increase with age (i.e., a U-shaped effect) or may increase linearly over the life span, and that the association between development high commitment HR practices and work-related attitudes may either first increase and then decrease with age (i.e., an inverse U-shaped effect) or decrease linearly over the life span. Therefore, we formulated the following hypotheses:
Hypothesis 2: The associations between high commitment HR practices that relate to the maintenance HR bundle and both affective commitment and job satisfaction will strengthen in older age.
Hypothesis 3: The associations between high commitment HR practices that relate to the development HR bundle and both affective commitment and job satisfaction will weaken in older age.
Method

Meta-analysis
We tested our hypotheses by carrying out a meta-analysis. A meta-analysis quantitatively aggregates the results of several empirical studies while correcting for various factors that might bias relationship estimates. On this basis, a meta-analysis is seen as an effective way of summarizing earlier research and identifying appropriate topics for future research (Hunter & Schmidt, 2004; Lipsey & Wilson, 2001) . Although age is hardly ever a major focus in existing research on HR practices and work-related attitudes, it is sometimes included as a confounder, covariate, or sample descriptive.
Search strategy
We used several search strategies to identify relevant published and unpublished studies. First, we searched the Psychinfo (1872-2009) and AbiInform databases looking for the following keywords: ''Human resource,'' ''HR practices,'' ''HR policies,'' ''HCHP,'' ''employment practices,'' ''employment policies,'' ''personnel practices,'' ''personnel policies,'' ''organizational practices,'' ''organizational policies,'' ''selection,'' ''staffing,'' ''security,'' ''performance management,'' ''performance appraisal,'' ''performance pay, '' ''rewards,'' ''pay,'' ''benefits,'' ''training,'' ''development,'' ''promotion,'' ''participation,'' ''suggestion system,'' ''grievance system,'' ''empowerment,'' ''information sharing,'' ''communication,'' ''job design,'' ''job enrichment,'' ''teamwork,'' ''worklife,'' ''work-family,'' and ''flexible'' in combination with the keywords ''(affective) commitment'' and ''(job) satisfaction.''
We did not limit our time frame because we considered studies from all periods to be potentially relevant. To uncover further studies, the literature references in the studies found in this first trawl were scrutinized to identify relevant studies that had not yet been included. As a further step, the authors of the relevant studies found were emailed when needed to request additional information or help with identifying unpublished studies. This resulted in additional information related to six studies (Edgar & Geare, 2005 ; Gould-Williams, 2004 (same sample); Harley, Allen, & Sargent, 2007; Probst, 2003; Smeenk, Eisinga, Teelken, & Doorewaard, 2006; Sun & Pan, 2008) , and one additional published study (DeCotiis & Summers, 1987) .
Of the potential studies identified, we only included those that met the following criteria: (a) Involved empirical research; (b) studied the individual level with employees as respondents (i.e., studies where the HR practices were rated by HR managers were excluded); (c) the HR practice refers to the existence or availability of an HR practice rather than to an evaluation of the HR practice (so satisfaction with respect to HR practices is excluded). However, since all companies have rewards systems, the HR practice ''rewards and benefits'' is always measured in terms of competitiveness or fairness of the rewards and benefits; (d) the studies do not focus on the outcome of HR practices such as feedback, autonomy, procedural, or distributive justice, psychological empowerment, and job design as for example measured with the Job Diagnostic Survey; (e) age was included; and f) publications were in English.
This resulted in k ¼ 83 studies (samples) contained in 69 articles (the articles providing data are identified by an Ã in the reference list at the end of this article) 1 , with a total sample size of N ¼ 52, 470 individual respondents and 247 effect sizes. These 83 studies were found in journal articles (88 per cent) and dissertations (12 per cent) published between 1977 and 2009. Overall, 53 per cent of the studies were carried out in the United States, 14 per cent in Europe, 10 per cent in Asia, and 23 per cent elsewhere. The studies were conducted in professional service companies (22 per cent), manufacturers (12 per cent), health companies (6 per cent), government organizations (5 per cent), and mixed or other companies (55 per cent). In terms of work, the respondents were managers (2 per cent of the total sample), professionals (10 per cent), non-professionals (11 per cent), or had other or mixed functions (77 per cent). In 49 per cent of the studies, less than 50 per cent of the respondents were male and, in the remaining studies, men were in the majority. The mean age of the total sample was 37.6 years (the mean standard deviation of age in the studies that reported this statistic was 9.0) and the overall age range (again not all studies reported this) was 16-77. Further, in studies that use age brackets, at the highest 31 per cent of the sample was older than 50, and 11 per cent was older than 60, respectively. Thus, we can conclude, that many individuals in our study were well over 50 years old. The mean company tenure was 7.6 years.
Measures
High commitment HR practices As explained earlier, we chose to focus on the availability, as perceived by employees, of high commitment practices. In line with Combs et al. (2006) , we first identified HR practices that researchers describe as high commitment practices, resulting in the 12 HR practices which are listed, with example items, in Table 1 . In many of the studies found, researchers have measured HR practices with similar items to those reported in Table 1 , but do not define them as high commitment practices. Since these HR practices (whether labeled as high commitment or not) are aimed at eliciting a strong commitment to the organization (Wood & de Menezes, 1998) , they all qualify as high commitment practices for our purposes. Furthermore, in line with Boselie, Dietz, and Boon (2005) , we have combined some of these high commitment HR practices: The HR practice of participation includes empowerment practices and suggestion/grievance schemes; the HR practice of teamwork includes cooperation; the HR practice of information sharing includes communication; the HR practice of staffing includes selection; the HR practice of rewards includes benefits; the HR practice of training includes development; the HR practice of internal promotion includes career development; and the HR practice of performance management includes both performance appraisal and performance pay.
Finally, we distinguished between maintenance and development high commitment HR practices using our conceptualizations of maintenance and development high commitment HR practices: Maintenance high commitment HR practices are those related to protection, safety, and responsibility that help individual workers to maintain their current levels of functioning in the face of new challenges, or to recover to previous levels after a loss (e.g., job security and flexible work schedules); and development high commitment HR practices are those related to advancement, growth, and accomplishment that help individual workers to achieve higher levels of functioning (e.g., training and internal promotion). Based on this, we categorized each of the 12 high commitment HR practices as either a maintenance or a development HR practice (see Table 1 ). This table suggests that development practices are under-represented in the sense that nine of the observed practices were classified as maintenance high commitment HR practices, and only three (training, internal promotion, and job enrichment) as development high commitment practices (see also Zaleska & de Menezes, 2007 for a similar operationalization of development HR practices).
Affective commitment and job satisfaction
As previously mentioned, since both social exchange and signaling theories propose that employees' perceptions of HR practices especially influence their affective commitment and job satisfaction, we focused on these two individual worker outcomes. Affective commitment was particularly measured with Allen and Meyer's (1990) affective commitment scale (e.g., ''I enjoy discussing my organization with people outside it'') and with Mowday, Steers, and Porter's (1979) Organizational Commitment Questionnaire (e.g., ''I tell my friends the organization I work for is great''). Job satisfaction was measured with different scales, such as the Hackman and Oldham' (1974) scale (e.g., ''Generally speaking, I am very satisfied with this job'') or with a single item (e.g., ''Overall, how satisfied are you with your job?'').
Age
Age is operationalized as the mean calendar age of the participants in a sample. When studies reported age brackets, we used the mean and percentage of each age bracket to calculate the mean age of the study.
Statistical procedures
We used Hunter and Schmidt's (2004) meta-analytical technique, which involves corrections for both measurement and sampling errors. The effect sizes we were interested in are the correlation coefficients between HR practices and work-related attitudes. We used related software (Schmidt & Le, 2004) to conduct our meta-analysis. We employed the following procedure: (1) Wherever correlations were not reported (e.g., Chen (2005) who instead reported F values), correlations were computed using the metaanalysis calculator 2 ;
(2) correlations of HR practices derived from a single study that relate to the same HR practice (e.g., rewards and benefits) were aggregated since average correlations do not violate the assumption of independence (Hunter & Schmidt, 2004) ; (3) each correlation was corrected for the statistical artifact of measurement error (predictor and criterion unreliability). If reliability was not reported, the average reliability for that variable across all the samples included in the meta-analysis was used; (4) each correlation was also corrected for the statistical artifact of sampling error, resulting in a mean true score correlation, which we refer to here as the mean correlation (r); (5) we calculated confidence intervals (Field, 2005) , and used these to interpret validity generalization results (see Cohen, 1993) -that is, a significant mean correlation is one where the confidence interval does not include zero; and finally, (6) to determine whether it was appropriate to perform a moderator analysis, we used the 75 per cent rule, which argues that moderators must exist when 25 per cent or more of the variance in observed effect sizes remains after accounting for all the statistical artifacts (Hunter & Schmidt, 2004) . We tested for a moderating effect of age (Hypotheses 2 and 3) by performing a weighted least squared (WLS) multiple regression analysis, since this approach is widely seen as providing the most accurate results (Steel & Kammeyer-Mueller, 2002 , and see also, Bal, De Lange, Jansen, & Van der Velde, 2008; Wright & Bonett, 2002) . In this analysis, mean sample age is the independent variable, and the correlation coefficient between HR practices and work-related attitudes (corrected for measurement error, transformed to Fisher's Z, and then weighted based on N and on the predictor and criterion reliability) is the dependent variable. Since, apart from age, organizational tenure might also influence the relationship between HR practices and attitudes (Conway, 2004) we controlled for any moderating effect of tenure since, in this paper, the focus is on age. Although age and organizational tenure are highly correlated, WLS multiple regression analysis is unaffected by multicollinearity, giving virtually the same estimates regardless of how correlated the moderators are, even with small sample size (Steel & Kammeyer-Mueller, 2002) .
To test for linear as well as curvilinear effects of age, we tested one model with age and one with age and age 2 terms (both controlling for tenure). In the second model, we use and report the standardized coefficients of age and age 2 to assure independence between these variables. If the tested model is not significant, significant bs in the model are ignored. We used Lipsey and Wilson's (2001) SPSS macros to perform these analyses. Finally, to help interpret the curvilinear effects of age, we produced illustrations using SPSS curve estimation procedures. The equation used in the curve estimation model is:
, where b1 is the B coefficient of age and b2 is the B coefficient of age 2 (for age and age 2 we used the model without tenure).
Results
High commitment HR practices and affective commitment and job satisfaction (hypotheses 1a and 1b) Table 2 reveals that Hypotheses 1a and 1b are supported: Employees' perceptions of the availability of high commitment HR practices are significantly and positively related to both their affective commitment and job satisfaction (except for the relationship between work-life policies and affective commitment, where the confidence interval includes zero). Overall, the mean correlation between high commitment HR practices and affective commitment is stronger (r ¼ 0.42; t ¼ 2.61, p < 0.05) than the mean correlation between high commitment HR practices and job satisfaction (r ¼ 0.34). More specific, most HR practices (7 out of 12) are more strongly associated with affective commitment than with job satisfaction; internal promotion (respectively r ¼ 0.52 and r ¼ 0.43), participation (r ¼ 0.52 and r ¼ 0.42), rewards (r ¼ 0.49 and r ¼ 0.43), staffing (r ¼ 0.48 and r ¼ 0.43), training (r ¼ 0.42 and r ¼ 0.41), information sharing (r ¼ 0.40 and r ¼ 0.35), and flexible work schedules (respectively r ¼ 0.35 and r ¼ 0.18). Four HR practices are more strongly associated with job satisfaction than with affective commitment; job enrichment (respectively r ¼ 0.51 and r ¼ 0.48), performance management (r ¼ 0.48 and r ¼ 0.44), teamwork (r ¼ 0.46 and r ¼ 0.42), and job security (r ¼ 0.37 and r ¼ 0.33). Work-life policies are only significantly related to job satisfaction (r ¼ 0.16).
Age as a moderator in the relationships between HR practices and affective commitment and job satisfaction (hypotheses 2 and 3)
Since at least 25 per cent of the variance in all the observed mean correlations remains unexplained after taking the statistical artifacts into account (final column of Table 2 ), a moderator analysis is appropriate. We have hypothesized that age moderates the relationship between HR practices and work-related attitudes. More specifically, we hypothesized that the relationships between maintenance HR practices and both affective commitment and job satisfaction strengthen in old age (Hypothesis 2), whereas the relationships between development HR practices and both affective commitment and job satisfaction weaken in old age (Hypothesis 3). Table 3 reveals that Hypothesis 2 is supported for the associations of teamwork and flexible work schedules with both affective commitment and job satisfaction and for the associations of performance management, rewards, and information sharing with job satisfaction; the associations between teamwork and affective commitment, between flexible work schedules and affective commitment, and between rewards and satisfaction first weaken and then strengthen, and the other associations increase with age. However, contrary to our hypothesis, the relationship between the maintenance HR practice of performance management and affective commitment first strengthens and then weakens with age. The moderating impact of age on the relationships between work-life policies and affective commitment and job satisfaction could not be tested due to an insufficient number of studies examining this association. Hypothesis 3 is supported for the relationship between promotion and affective commitment; this relation first strengthens and then weakens with age. Contrary to our hypothesis, the relationship between the development HR practice of promotion and job satisfaction strengthens with age. The moderating impact of age on the associations between job enrichment and affective commitment and job satisfaction could not be tested due to an insufficient number of studies examining this relationship.
To help interpret the curvilinear effects of age, we have included Figures 1 and 2 based on SPSS curve estimation procedures. In Figure 1 , the y axis, mean ES, is the mean effect size which, in this case, is the association between the various high commitment HR practices and affective commitment. Hence, Figure 1 shows that the associations between the high commitment HR practices included in the index and affective commitment first weaken and then strengthen with age or first strengthen and then weaken with age. In Figure 2 , mean ES on the y axis refers to the association between the various high commitment HR practices and job satisfaction. Hence, this figure illustrates that the associations between the high commitment HR practices included in the index and job satisfaction either strengthen with age (linearly) or first weaken and then strengthen with age (curvilinearly).
As noted earlier, we controlled for the moderating effect of organizational tenure as an alternative indicator of age. Table 3 reveals that tenure significantly and negatively moderates the associations between training and both affective commitment and job satisfaction, and also the associations between information sharing and job satisfaction, staffing and job satisfaction, and between flexible work schedules and affective commitment. Conversely, organizational tenure positively moderates the associations between security and job satisfaction, and between staffing and affective commitment. The other associations (i.e., of promotion, security, performance management, rewards, participation, information sharing, and teamwork with affective commitment; and of teamwork, promotion, performance management, rewards, participation, and flexible work schedules with job satisfaction) are not influenced by organizational tenure.
Discussion
For this study, we conducted a meta-analysis to examine how the relationship between HR practices and individual work-related attitudes changes with age. More specifically, based on SOC and Regulatory Focus theories, we focused on the impact of calendar age on the association between the availability of maintenance and development high commitment HR practices, as perceived by employees, and affective commitment and job satisfaction. We will now discuss the meta-analysis results as they relate to each hypothesis.
The associations between high commitment HR practices and affective commitment and job satisfaction
Based on social exchange and signaling theories, we hypothesized and indeed found positive associations between employees' perceptions of the availability of high commitment HR practices and affective commitment and job satisfaction. Hence, such HR practices can elicit positive workrelated attitudes. Particularly the high commitment HR practices related to promotion, job enrichment, and participation (the first two of which are considered development HR practices) were found to be positively related to affective commitment and job satisfaction. Thus, it would seem that workers' positive work attitudes stem more from HR practices aimed at their development than from those aiming to maintain their current level of functioning. Further, we found that all the high commitment HR practices combined had a stronger association with affective commitment than with job satisfaction. As explained earlier, affective commitment refers to affective feelings toward the organization in general, whereas job satisfaction refers to affective feelings toward the more specific job or work role. Since social exchange and signaling theories argue that employees view HR practices as organizational support, which they then reciprocate back to the organization, the stronger association between HR practices and affective commitment makes sense (see also Allen et al., 2003) . In a similar vein, Boxall and Macky (2009) even refer to high commitment HR practices as high commitment employment practices as opposed to high involvement work practices.
Age as a moderator in the relationships between high commitment HR practices and affective commitment and job satisfaction
Based on lifespan and social psychological theories, we hypothesized that the relationships between the perceived availability of maintenance HR practices and both affective commitment and job satisfaction would strengthen in older age, whereas the relationships between the availability of development HR practices and both affective commitment and job satisfaction would weaken in older age. The results of our meta-analysis reveal that our hypothesis regarding maintenance HR practices is supported for performance management, rewards, information sharing, teamwork, and flexibility; and that our hypothesis regarding development HR practices is supported for promotion. Hence, it seems, as we had anticipated, that employee needs do change with age.
However, Figures 1 and 2 show that the associations between promotion and affective commitment (as expected) and between performance management and affective commitment weaken in older age, whereas the associations between promotion and job satisfaction and between performance management and job satisfaction (as expected) strengthen in older age. Hence, it seems that, as one ages, certain HR practices become more important to elicit job satisfaction while becoming less important in eliciting affective commitment (see also Bal et al., 2008 , who found similar results for psychological contract breach). A possible explanation is that older workers are presented with fewer opportunities to change employer, and will therefore feel committed toward their existing organization irrespective of these HR practices (see also Festinger's (1957) cognitive dissonance theory), resulting in a weaker association between these high commitment HR practices and affective commitment. Ng and Feldman (2009) offer a similar explanation for the weak relationship between contract breach and negative outcomes among older workers. Although older workers' internal job mobility is also lower than that of younger workers, their work role or job content (and thus their job satisfaction) can still change (i.e., through job crafting- Wrzesniewski & Dutton, 2001) . Another possible explanation is that older workers adopt a shorter time perspective than younger workers simply because they are closer to retirement age (see also Socio-Emotional Selectivity theory- Carstensen, 1995) . Since affective commitment is longer term and more stable than job satisfaction, high commitment HR practices may have limited impact on the affective commitment of older workers, but a greater impact on the shorter term and more variable job satisfaction.
A further possible explanation for the unexpected strengthening of the association between the development HR practice of promotion and job satisfaction is that older workers may continue to reap the benefits of their earlier investments in this development HR practice and that this increasingly delivers job satisfaction. Wright and Hamilton (1978) refer to this as the ''job change'' hypothesis, which proposes that older workers are more satisfied simply because they have better jobs. Furthermore, we found that particularly the maintenance HR practices of rewards, performance management, information sharing, teamwork, and flexible work schedules become increasingly important in achieving positive work-related attitudes as one ages. Since ''rewards'' also covers intrinsic feelings of recognition, these findings are in line with recent studies that have found that feelings of recognition and fair performance appraisal are important for older workers (Armstrong-Stassen, 2008; Rau & Adams, 2005) . Furthermore, according to Socio-Emotional Selectivity theory (Carstensen, 1995) , since older people perceive their future time as more limited than younger people, they give higher priority to emotionally meaningful social interactions and goals (i.e., social needs), such as generativity, emotional intimacy, and social embeddedness (see Lang & Carstensen, 2002) , that result from working in teams.
With respect to younger workers, we found that the associations between maintenance HR practices and job satisfaction either strengthen in younger age (a positive linear effect of age) or weaken in younger age (a U-shaped curvilinear effect of age). The associations between maintenance HR practices and affective commitment also weaken in younger age (a U-shaped curvilinear effect of age), and the association between development HR practices and affective commitment strengthens in younger age (an inversed U-shaped effect of age). Finally, we found that most of the associations between high commitment HR practices and both affective commitment and job satisfaction were either not affected or were negatively affected by organizational tenure. That is, the longer employees work in an organization, the less their affective commitment and job satisfaction are a result of high commitment HR practices.
Limitations
Before addressing the theoretical and practical implications of our meta-analysis, we first need to recognize some important limitations of our study.
Firstly, although the distinction made between maintenance and development HR practices is innovative, the distinction between HR practices aimed at maintaining current levels of functioning and those aimed at achieving higher levels of functioning is somewhat ambiguous. As Boselie et al. (2005) noted, there is no accepted theory for classifying various practices into different bundles or categories. For example, although Zaleska and de Menezes' (2007) operationalization of development practices (as employee satisfaction with received training, development opportunities, and career management) is similar to our operationalization of development practices, Kuvaas (2008) operationalized developmental HR practices as career development, training opportunities, and performance appraisal. To test whether the distinction between development and maintenance high commitment HR practices makes sense, future research could examine how employees (of different ages) perceive these various HR practices, and test whether the pathways that link these HR practices to work-related outcomes are mediated by their effect on development or maintenance of employees' functioning.
Further, in terms of HR practices, we were unable to include HR practices specifically aimed at older workers, such as additional leave and reduced workload, because we could not find sufficient studies that examined the effects of such HR practices (there were notable exceptions, namely: Armstrong-Stassen, 2008; Karazman, Kloimuller, Geissler, & Karazman-Morawetz, 1999; and Rau & Adams, 2005) . Also, the results of our meta-analysis are based only on studies that include HR practices, workrelated attitudes, and age, and thus we excluded studies that measured employees' perceptions of HR practices and work-related attitudes, but not age. Although the strongly significant positive associations between HR practices and work-related attitudes suggest that this has not affected our results, the number of studies examining some of the relationships considered in the meta-analysis is relatively small.
Additionally, one should note that older people tend to be under-represented in organizations because of early retirement options and health effects, and therefore they are also under-represented in empirical studies. The mean age of our total sample was 37.5. From those studies that did report individual ages, we can be certain that our sample included workers as young as 16 and as old as 77. Further, we included studies in which 31 per cent of the sample was older than 50, and 11 per cent was older than 60, respectively. Therefore, we believe our results are not biased by an overall lack of elderly workers in the samples analyzed.
Another limitation is the cross-sectional design of most of the studies included in our meta-analysis which makes conclusions about causality unreliable. While one might expect the perceived availability of HR practices to lead to positive work-related attitudes, the opposite causality is not impossible. Such a seemingly ''counter-intuitive'' causal relationship could be created by at least two mechanisms (see also De Lange, Taris, Kompier, Houtman, & Bongers, 2005) : Firstly, employers may actually offer committed employees more, or better, HR practices than employees who are less committed; and, secondly, employees who are more committed may have a more positive view of their work and will, therefore, perceive the HR practices offered more positively than employees who are less committed. This latter mechanism might especially have occurred with the HR practice of ''rewards and benefits'' since this is measured as the competitiveness or fairness of rewards and benefits, reflecting an evaluation of this HR practice rather than simply its existence. This might also explain the relatively high mean correlations between rewards and both affective commitment and job satisfaction.
The final concern that we would like to raise here is how one conceptualizes age. Although we controlled for organizational tenure, we focused on calendar age as our sole operationalization of age. Other operationalizations of age, such as career and life stages and especially job tenure, have also been John Wiley & Sons, Ltd. J. Organiz. Behav. 31, 1111 -1136 DOI: 10.1002/job found to influence the perceptions being considered (see De Lange et al., 2006; Kooij, De Lange, Jansen, & Dikkers, 2008; Ng & Feldman, 2008) . Such operationalizations are rarely used in empirical studies and therefore it was not practical to include them in our meta-analysis. Despite these limitations, we feel that the presented meta-analysis does have several important theoretical and practical implications.
Theoretical implications and future research
This meta-analysis has revealed that employees' perceptions of high commitment HR practices are important in understanding the effects of these HR practices. The availability of high commitment HR practices, as perceived by employees, was found to be positively related to their affective commitment and to their job satisfaction. These positive associations provide support for social exchange and signaling theories, which suggest that employees view HR practices as a personalized commitment to them, an investment in them, and as recognition of their contributions -which they then reciprocate through corresponding positive attitudes. In addition, this positive association between HR practices and work-related attitudes provides additional insights into the complex relationship between HR practices and organizational performance. Therefore, we would argue that theoretical developments and future empirical research in this field should incorporate individual-level employee perceptions of HR practices rather than merely studying the association between HR practices and employee behavior at the organizational level (Den Hartog et al., 2004; Guest, 1999; Kinnie et al., 2005; Wright & Boswell, 2002) .
In addition, it seems that individual characteristics can affect the association between employees' perceptions of HR practices and work-related attitudes at the individual level: Calendar age had a significant moderating effect on almost 42 per cent of the associations investigated between high commitment HR practices and work-related attitudes. As expected, the associations between the maintenance HR practices of performance management, rewards, information sharing, teamwork, and flexible work schedules and work-related attitudes strengthen with age, whereas the relationship between the development HR practice of promotion and affective commitment weakens with age.
The increasing importance of teamwork that we found for older workers' work-related attitudes supports Socio-Emotional Selectivity theory, which is based on SOC theory and proposes an agerelated increase in selected social relationships (i.e., social needs) as a compensatory strategy for coping with age-related physical and cognitive losses. Additionally, our finding that some HR practices become more important for older workers' short-term job satisfaction, while becoming less important for their long-term affective commitment, also provides support for the idea in Socio-Emotional Selectivity theory that older people perceive their future time as more limited than younger people (see Lang & Carstensen, 2002) , and are thus more likely to focus on the short-term.
With respect to younger workers, our results provide support both for life span and career stage theories; half of the relations that support our hypotheses are curvilinear and half are linear. Furthermore, life span theory is particularly reflected in job satisfaction and career stage theory is particularly reflected in affective commitment. This implies that age-related losses are reflected in job satisfaction, whereas concerns with moving upward and mastering are reflected in affective commitment. Finally, our results with respect to organizational tenure provide further support for Super's (1957) career development model which proposes that in the final career stage (decline), individuals develop a new self-image which is independent of work.
On this basis, we would argue that further empirical research is needed to explore the mechanisms that underlie age effects: For example on how employee needs change with age, whether goal or regulatory foci change with age, how older workers cope with losses, and how age-related factors such as career or life stage, or future time perspective, influence the importance of HR practices in determining various work-related attitudes. In addition, most of the studies we included in our analysis concentrated on high commitment practices, whereas organizations have been found to offer their older workers accommodative practices, such as additional leave or reduced workload (Remery, Henkens, Schippers, & Ekamper, 2003) . Therefore, future research on how the association between HR practices and work-related attitudes changes with age should also include such HR practices. Finally, in order to be able to draw firm conclusions on causality, one needs longitudinal studies into the impact of HR practices on work-related attitudes.
Practical implications
Our results reveal that employees' perceptions of HR practices and particularly those aimed at personal development (such as internal promotion) are relevant if one wishes to increase positive work-related attitudes. Overall, the HR practices concerning internal promotion, participation, and job enrichment appear to be the most useful if one wants to improve employees' work-related attitudes. HR practices do influence work-related attitudes and, thus, can also affect worker behavior. On this basis, HR managers should ensure that there is adequate implementation and equal application (for workers of all ages) of intended HR policies in their organization. The fact that development HR practices were relatively uncommon in the studies included in our meta-analysis reflects, we think, a reality in which organizations less often offer these practices as against maintenance practices. Since it is particularly these types of HR practices that elicit positive work-related attitudes, we would suggest that HR managers consider introducing additional development HR practices, such as task enrichment.
Further, we found that HR practices are particularly important in establishing certain work-related attitudes: That is, HR practices are more strongly associated with affective commitment than with job satisfaction. Thus, it seems that affective commitment is particularly influenced by high commitment HR practices, whereas other factors, such as job content or supervisory support, might also be relevant in eliciting job satisfaction.
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